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submitted n February 2005. The results study ore summarised in She following 

sectiens- 



S-4.2 8athyme1ric Survey aivd Sub b*tt*m Profiling 

N-0" 'r.3% carried out Geophysical survey uvng Spaiker & 3cccrier seismic systen and 
parametrc sub bottom prof\rrg along the alignment of ihe channel lo assess T he nature of 
subwrtate Mlcw ihe *ea ted ano to sonfirrning tne se Bated alignment wftch stars frcm 5 
km south of Adams Sr^oge and ore through PalK Bay and Pal Exalt areas *jd meet tr^ Bay 
of Bengal opposite to Point Calrmere_ The C"£^fatcn obtained fom the above systems vias 
at Ihe order of 4Ehi betoro sea bed mdi 70m pe^etraton reported at places Bathyrfreiry data 
•vas also sif^-ltariMusly acquired using a CCCU Ec&o track cuaJ frequency* s*o scuncer. 
Tie overall alignment ol The proposed channel has t>een dhfded rno sj; s-ejnents. nanety 
GM4.32kml. ASJ17_26M SBC^3.33M all in Adam's Bridge area- CD(37-5fi*ml & 
DBj4074iim5 botii in Palls Bay ares 3nd EE4l54.33kn! in Pa* Strait area. Of these the -alts 
Bay 3f*a is of natural depth greater than 12m. 

The surveys were earned oul 'or a correct width of aCCm on bo* sides o? centre fine o* 
proposed alignmen: a: a spacing of I53n apait consisting of S survey Ires incudfng the 
ttntre line, "^he surveys v^ere carried <*f* fry csasiai research vessel CRV Sagar Pascbnr 
chimgBtfite 23rt N&vem&er'M antf during l8!h:o i7Fi Decerns** , (H and have run ttroutft 
a iotx c' : 375 uni lengt* or -survey l»n&s The surrey resse* was ao^unrtSy icositoned using 
Leica DGPS with RTCM ecrreefcra from 'OMNISTAR'. 

In order to apply tidal ccrrecfccns WOT had installed 3 fcca> states* 3t Magapa&nan t 
Panban Pass and Se:hubava^atram and tides were rreasured for a total of 30 tfays The 
Hal field rntfrs area was *&urv3 tebe-rorrpocated ar ( a was «fluen«d By 

(i) »Jih Boum «jirems from Nwhem Bay ef Bengal nortri &f Adam's Bridge 

in* she wa 1 build upfremswth, I* iron Guff *f Mannar, and 

c;n.it«l ePec: frcm the Say of Bengal from ne east 

Hense NIOT has carried out a Tea ^rapagatcn m&del u&jnjj MIKE 21, the wit put c! Ytfiitii 
ins u^: te reduce The bsrhyniet*/ 19 than datum along various- segments ct (ha CTjnneL 

5 Gecte-ctintial Investigations 

5 4.-3.1 Vibfocorirg 

N OT him carried ou* celled Geo-iedwicai mvesiigaticns along {he charcne srte during 
January - February. 2QC6- wvering the entrs alignment. NIOT earned cjI 44 Vfcro-coKrg 
operadons by c>eOoying 6m long co^e lines witr- a spsci3llyr designed 'A' Frame on board a 
survey vess&l. Shiva-'. The wbre«^ locations as s h ewn in Fig,FD0503. 

"Tie exact vtoroccre location is lived By Q*3 5 S arid ihevs-r«orfer A^haboRsn stabiftse^ 
o rased lo vertcal position ivith She help erf ropes and lowered into the sea. Once she 
triKrvnent touehas s^a MWn :he ruirent swrtdi is acfivaied whicr. ta^ses ne:essary 
vibrator so t^l the Gore barrel penetrates sea etc and collected core is retained by ocre 
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"he nuniber of vihraccres, rial*.' deptns encountered vibroccre locators, cere recovery m 
netr« r segment wise aregwen in rabia s-*befow: 



Table 54 Details of Vibrccor-e Investigations along thepr&pos&d channel 



Seornent 


No. of 
vtorocores 


Water depih 


Core recovery 


Remarks 


AB 


4 


5.5 to S.lm 


0.5 to 1.8 m 


MMiumio line sane 3t 
top, furd sana at 
hrit* nn 


BC 


6 


a to 12.12m 




Sandy siraa witr- 
^inriv Ffi nlaw*v vnrt 

attcp 


CO 


8 


12-7 to 1338m 


1.1 to 2.35m 


Softy day at top. flrm 
toEErffclsv at o«<h 


PE 


11 


12-5 to 13.5m 


Q,75-tQ3.QQm 


Softy day at tcp, firm 
tostrf clay atOe£<:h 


EE4 


n 


7 to 12.10m 


0.7 9 10 3.25m 


Mostly oiay witti 
caoareous store 
encc'jncered 



All the cotes co «cted w^e analysed by N10T fcr their geatechni^al properties, Aithsorr^cf 
same ten testes for th« calc c3rbona*e and organic contents, ihe deta s are given in 
Annexure A. 5- 1 

54.3 2 Bore Hole Investigators 

WOT rvave conoucCQd feur manne Dorero?es so far 3: Adam s Btfidg* area in me iar?a 
portions in scattered islands closer tc ttie proposed alignment at cfianne* The diameter of 
boreroes are 193mm drilled w'ih a casing pipe of 15Qmm done through rotary drfing 
methcel adopting ocuble lube core barrel The land e*wel a. Iwse tsaros where boring has 
been o^ucied were reportedly C.flir atone sea £vel submerging at hgh tides 
ccrresocTOJtg to appracmately +1.50mCD. The boreholes are numbered 1. 2. * & 11*^ 
locator of boreholes areasshawi n Fig, FD0503 

WOT ts carrying out sx addfbonal boreholes along ihe Channel alignrrentto support and 
E*jns:anu:s the Saia e*u md Mb the borehol&s in Uie xafieffil slands clwe to :hfe 
alignment 
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5. J J Gsscussion of Results 

5 441 Battrymetr} Surrey 

+ 

Section EE4: The ;olaJ length of 57 km <s covered in two frocks ior sonvenence and 
apprccraie Tidal correotcns- The deepest pan of This secton is 12 -13m. shoaling awards 
ognt<= of alijrpient up tc as idn as 6rn around ccerc ~aies 1 0 s 6' H & 7& J K" £ it h3*s been 
seen thai there is an overall geniler shallow " _; o r " ^ez: ~ri in :he middle "ionwitr end pais 
cttz— ssutwn blo:^ rs ai^nnent if abcul Ifm deep ana ending pan is 

aroLr-2 12.3m ceep 

Seeticn DE: TK-s blocli s oriented WE to SUV and has ^ or fern sea r« with minor 
undz-arfons nght from beginning to end. At Ihe southern end of me Deck, the bathymetry is 
wry "9 '2 la 12 £n a - -; a: very few plae», vr *& dee:^ ;han *2m a r e «seive<l at 
a "few niates to fte wt\ of Ae suivey cemfler I lamer , tte c«Khs the Bpnft of :te 
survey corridor are greaterihan 12.0m Hence Ihe s^granent is shifted tcwa r cs this scie 

Section CD: In Ovs secbon toe cairrymetry shows Ihe terrain s fai and unlorm secion witn 
bathymetry varyng from 12 to 13m tfcrcughcuL 7"^ line on -he eastern See shows generally 
"ISntdepJhs 

Section BC: BC is cr^ffied NNW to SSE In lis section shoaling starts from 12-13m depths 
m ite ««f*rn era w;h " ? m Kc-Ji apKav-; upto 9 1 IS" *: ; N ( t>s western parts of this 
segmem a/e snalfcwer than tie eastern pan, Tie section -g^cs up wflfe deptfcs around Pm_ 

Section AB: MOT nave ^errr "la^ea ~ihe c-athyflietry survey tfirs sececn 3( a disiance or 
7km from the point B in whiter distance the bathymetry reduces from &n to 5m 4 ast north of 
Ihe wave creaking zone/ Adams Bridge {as seen from the baihymetry Ghart) NIOT coutdnt 
conWae The swv?y in the wave break rg zone. However from latitude 0'6'N to 9*3*-N :he 
ffato 1 depths -s wen to be increasing from 2.2m to 1 5m 

"Tie results of the bathymetry survey by N"0 T are presetted in Figures FO0501 - 0507. 
5442 S*j&aot:om Profiling 

"he setsnic sections «t« along tie transecls are reportec to good and mlerpretable 
in rwiuf&, Sews subsurfK-e reRftrtofls are deopherec up ic a dewti of Km mw^ the 
P car Base-2 on the rsfledwry the subsurface layers are designated as Li , L2, Li, LA etc arc! 
they show good lateral continuity and probably rejxesent clays lo slff days, fine to medium 
sands art conpac: sa*c stones. Ti^e strata ^ between these refedive hcrzons, show tew 
internal reflectors and are homogeneous and are suggestive ol f/ie toi^ec _m grained sandy 
sedin*efl"is wth rsxks, sar^c s:ones. peCt'es sn6 broken she-s The indwdta' thidLness of 
these beds vares from I.Cto 40m imhe area surveyed. 

The sefflmc / sub bo Cam proKng a carried out only from a rrtnmal depth of 8m and belcw 
and suo surface fea:ures hav<£ b^en ooiained fcr depths r an3flg 18-2Qm S««w the iea bed- 
In Id way T :he subsurface features in the top* depths bsltVM* say — ' 5 to -0m m sectons 
AB and BC c^ :he alignment could rci be possible to be cttanec by seiimic profilir^ 
netrco 




DPS far Set*M«i-*-=-ar" ^3%"t": C^M*K2 
rmi iTiarec Po.frct float P=CMr;. a 

The subsurface features in Seders AB and BC both fn .Adam's Bridge area and in Seciioo 
EE4 of tr* Palk Strai:for:ne ceriral of augment and atonglhi lines 1511m on either sifc 
si centra thus osvwlng SCDrr *vd:h of tft* ipossctK e*sr** as aceacBfl frcir N'OTs 
Repcrtare drawn graphical and shown in Ftgures FDOMfl. 0M9 and 0510. 

~he nesults for5ec:on§ CD and DE lyrg m Pal* Bay since s;artat -liri §:eaier than We 
proposed dredge depth ol— 12m. and hence not ccn&c&'K fcrdepcz>onin :his CPft 



5 .4 A3 Vtoroccring 

Re*erog(© Anne>ure A.S.I. :he nves'igatcn results 3*e discusses as below: 

In ihe Senvi AB AoanVs Bridge a-*ea. 5in:e ihe peneirawn c* vifrrKorer ana the core 
recovery are limrted (only 0.5 to 1 fin ) and ihe sea depths 55© sri ower. :ne -Thotogy'visus 
discretion of straia are seen to be mhed Id top layers which are described as loose, 
greyish s"y sand fellow**: by sandy layer mined with pie«s of clayey calcareous sand 
swjhs(AB2 and £B3) 'shew &«ei This sectc*. cantata ewer shalioiv^ flepffls 'angirsg 
Ircm -1 1*w to -7 Dm along the alignment of Pte channel far which the borehole 
investigators conduced ccsertc alfgnnrenlhaveio be referred bo 

In Ihe Secikm 3C of the Adam's Bnoge area, trie wbrccores are seen io w corcurtec at 
deoths ranging from -8 0m to -12* I rn and ihe core recovery is seen to be upto 2J?3m(BC2). 
Here again uhe lop syer is seen to De medium to- fine sand, greyish, sifty and cayey n 
nalure. to owed by firm day J s-'ty sane w#i shell or sand stone pieces. 

The Sections CD and DE ire m =a < Bay .srsj wriri na:u'i oei'hs rgwj&r man 12m au 
renure practically no dredgrfrg fw the planned dredge >evel of — 12m. Trie wbro -core resufts "rr 
these segments are of least significance hx ihe Gurenl dnedjng NIOT have conducted a 
tc:3l of 8 vibrocores in sector CD wit+i waier iev£ varying from 12.7 lo T3.36m antf 11 
wbroco'es in secicn DE iMitfr wat*~ evel varying from 125 to f3„5m all greater than :he 
dfeije leve! of -1.2m. 

In Ihe Section EE* Ihe cepths along channel afgnmentfaows a gradual decreasing patera 
from ea« oe west Uk a partcular ^gih a/w west to esst w 3 part :ular e--ph Ssrtng (rem 
the point E the &&pth decreases from -1 1 ,9m to —7.5m atong ihe mddie and tft^i increases 
to -11.2m at E4 A toai of 13 wbrocores have been carried out n this segment with core 
recovery varyxg frcrnO 76m to 3.2cm. The geo-physiwl uir/eys conducted a* points dose 
6y are '•eferrea » awB at sut$tra:a pan+culars a: such places. According to wbmcors 
surveys the top *5yer In this (EE4> siretch is seen to &e gr^yisf- Icose soft clay tor a smaller 
bepih of abcut 0_20m foflcwec by aboul 0.75 :o 1.0m ceep similar sil^ c ayiEEi-t EE4-3a. 
3* ( 4 est) urittifcwten the s s: seme plaoe5t£E4-S» and in sor^e places C' f *wnish s *y f rt* K 
medium sand for 1.3m depth I 7b, 1 0) favoured by grey s rnQOium to Fme sand. At 

the westeo end of segment EE4 (Pa-« Straj; * -where the a>gnmem m«:* 3ay of Bengal, « 
seme ol vibrocsGfe locations {EE4-I. EE4-g and EE4-13! cement colour claywifr pieces c* 
sand £tc^£ are 'eponed to haw been met with a: depths 2rn and aoovs 

The vibroccre remits shew the specific gravity of Ihe sett st"3*a 5 3 ven be varying 
from about 2.2 to 2.8 found from Specific Gravi/f PycroneterJ tests. Theirfcrocore sanples 
are found low in Calc*jm Carbonate (less man ^9%) and Organic \taiter; norma y less 
than 2%,oneorTfto recording $ 88% snd 12%). 
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5 4.4 A GeoEechmcal boreholes 

The borefc^ flea s up » :fte dredge level -I2n are cf ntavanec fry :fte current dredging 
Prefect AS the borewes are to a minimum dep:t> or -2 Inu 

Boreh*k -UReft Eo'eto sbmn 1,1 Figure FD 0*511 J 

"he first 3ir deptn ts of y*y tine sane hawing N-vaiue 6 go 12. Sirata Between 3 ano 6m 
dep:h a or grey sifty fine sand havng N-vaiue 13 id 41- P efci pp ri c and 7.5m. greyish sitty 
fne sand haying M-value 51 is fiyjnd. Between 7 Sand 10.5m deph, the N*vabe decreases 
to IS and 24. Beyond lfti and -xw 12m, me strata s ^ouno :o certain crushed pieces of 
rocks ai>d calcareous sand acne havng greate- N-values: 50 blows lor S:r penetra'icn)- 
HefittBHi ISanri ii.Snvsiltyfine sand sreccfied wih MHa**4 drooping :o t3 

Boreh or* - 2 i Re:?;8cretcg shown in Figure FD0S12) 

The firsl 15m flep* is cf fine sand -having lvalue 3ft Between 1 5m and 6n\ grey s*iy nrte 
sand is encounterec ivih M-value ranging from 46 to 5t Bejwo 8m and upto 5m, the N- 
value % found increasing to 59 arc dropping 5*, Beyo*< ?n and upta 12rn fre N-value 
decreases to 16-21 ana beyond 12rr f pieoss of rrcfas and pebbles with calcareous sand 
stores w§ been (cund 

Boreh ote -4 1 Ret Boreiog shown in Figure FD051 3 ) 

The firs? 3m depth is at rrec um :o ftrve grained grey-caTcareous sand with N-va*ue 1C ana 
22, Beyond 2m arc up lo £ni death. t?e sirata is seen ;o be medium to coarse sand wish 
pt&ws Mlcanwys rwks wv*h N-value iracreas ~g torn 35 and ew-ng with 76. 3eyond s*m- 
upic T2.fir\ sof: layer is fouro to haveN-vaiues drappctg to bet/jeer 9 and 26. 

Boreh ol*-11fRef: Boreicg shoivn in Figure FD 0514) 

Here tn-= t s: strat* *f&n D »o l -£w s sean to be fine ic iridium :alcareeus sana witn N- 
vaiue of 25 The next 1 .Sen, *e layer is of coarse calcareous sand wih N-value. £0 Furcher 
straia below, each of 1 5m thick are found lo be havng reiatrwefy lesser N-va,*jes 30, 41 . 42 
and 45 uplo a deplh of 9m. Beyond 9n. the layers beGone sch wi&t N*values drooptnp to 
beftw£*? © 3ra 1 1 up:o c^ond which Ihe layers getting ^lanueiy stronger 

A\\ the above fo& bores show stnilarity o* subsrrsia win conparable N-vatues. for tiredae 
depth uplo - 12mCD_ 

5.5 Hydiodyn^mic modelling Sedimentation studies- and Ship 
Manoeuvring Study by Indomer* Alkyon (2005) 

5*5,1 8sckg:found 

SuOsequent :o me wonssion of ihe f nai DPR to trt n Nowrnber 2024 r«u«s >l ttH 
Hy^'ccynantc mxs&^g stixry and SSup manoeuynng shay casrsetf out by WJs Indomer- 
Alfcyo^ "rtere niade avat-ato'e by TpT to LTR. ^mal report was submited m Fecr^a'y 2QG5 




